Development of rodent whisking: trigeminal input and central pattern generation.
To examine the contribution of whisker inputs to the initial emergence and subsequent refinement of the rodent whisking pattern we combined surgical treatments producing varying degrees of postnatal whisker deafferentation with observations and video analysis of whisking across the first month of life. Whisking emerges during the second postnatal week, preceding eye opening by a few days. In contrast to the absence of deafferentation effects in adults, whisker deafferentation in pups, if carried out between the second and third postnatal week, delays (but does not prevent) the emergence of whisker movements and disrupts the development of normal whisking kinematics and coordination. The extent of the delay varies directly with the reduction in whisker input. When regeneration of the nerve is prevented by a cyanoacrylate block emergence of the normal pattern may be delayed indefinitely. Moreover, section of the whisker motor nerve contralateral to the deafferented side, substantially potentiates the effects of the initial deafferentation. These results confirm and extend an earlier description of the development of whisking in normal rat pups (Welker, Behaviour 12:223-244, 1964), fix the time of its initial emergence more precisely at P (postnatal day) 11-13, and suggest a critical role for trigeminal afference in the development of the normal whisking pattern. They are discussed in relation to the development of pattern generating mechanisms in the rodent whisker system.